SYNOPSIS An automated micromethod for measuring iron concentration in serum employing thioglycollic acid and bathophenantroline sulphonate as reducing agent and chromogen respectively, is described. Measurements are carried out using an AutoAnalyzer (Technicon) and require 0-1 ml of sample. The reproducibility, assessed by the mean coefficient of variation (I 9 %), and the mean recovery of iron added to samples (99 5 %), as well as the correlation between the serum iron values estimated by the described method and the method recommended by the Expert Panel on Iron of the International Committee for Standardization in Haematology (r = 0 9779; p < 0-001; y = 0-9713 x -0 0546), is highly satisfactory. The method can also be used for measuring total ironbinding capacity of serum. The method appears equally suitable for routine work and research studies when a large number of samples and a small volume of serum are available.
The determination of serum iron concentration together with the estimation of 'total iron-binding capacity of serum (TIBC) is now a routine procedure in most hospital laboratories. There are more than 50 different methods for the determination of serum iron concentrations. Recently, the Expert Panel on Iron of the International Committee for Standardization in Haematology (ICSH) recommended the use of a method for measuring serum iron concentration which employs thioglycollic acid and bathophenantroline sulphonate as reducing agent and chromogen, respectively (ICSH, 1972) . The ICSH found that these two reagents appeared superior to other reducing agents and chromogens tested. The ICSH stated that their method is primarily for use in standardization programmes but they also suggested that it can be used as a suitable clinical method for serum iron assay. Unfortunately, the recommended method, a hand method which requires 2 ml of serum for analysis, cannot be used when a large number of samples are to be assayed and/or when a small volume of serum is available as in population surveys, paediatric work, and experimental work on small laboratory animals. Although several automated methods and micromethods for measuring Received for publication 13 December 1973. iron concentration in serum have been described there is only one in which thioglycollic acid and bathophenantroline sulphonate are used (Giovanniello, DiBenedetto, Palmer, and Peters, 1968) . The latter method requires 1-3 ml of serum for analysis. If it were available, an automated micromethod employing thioglycollic acid and bathophenantroline sulphonate would seem to be the method of choice.
The purpose of this paper is to describe an automated micromethod for measuring serum iron concentration with thioglycollic acid and bathophenantroline sulphonate developed in accordance with the ICSH recommendations, and to compare it with the ICSH recommended method.
Materials and Methods
The determination of serum iron was carried out on sera from healthy persons and patients suffering from various diseases. Venous blood was taken from the subjects, using plastic syringes and placed in plain iron-free tubes (Luckham Ltd) figure 3 and was found to be satisfactory (r = 0 9779; p < 0-001; y = 0-9713 x -00546). 
Discussion
The choice of thioglycollic acid as the reducing agent in the described automated micromethod for measuring serum iron concentration has been made in accord with the ICSH preference for it, although commonly used ascorbic acid is equally effective in extractingiron from transferrin below pH 6 and after five minutes of incubation (Giovanniello et al, 1968; Fielding and Ryall, 1970) . However, a suggestion that interference from copper in serum is less pronounced with thioglycollic acid than with ascorbic acid (Giovanniello et al, 1968) justifies the ICSH preference for thioglycollic acid. Trichloracetic acid has been omitted from the sample diluent solution as the dialysis of samples obviates protein precipitation.
In the presented automated micromethod iron is dialyzed into the recipient buffer stream although this is contrary to the generally accepted principle that the pH at both sides of the dialyzing membrane should be roughly the same. In our laboratory it was consistently found that the height of the recorded peaks was decreased by one third when iron was dialyzed into a recipient stream of either water or bathophenantroline. The dialysis of iron into the buffer stream has been previously described in several automated methods (Zak and Epstein, 1965; Garry and Owen, 1967; Kauppinen and Gref, 1967; Klein, Kleinman, and Searcy, 1970) , but no explanation for doing so was offered. An attempt to simplify the manifold and dialyze iron into a stream containing both bathophenantroline and buffer (Kauppinen and Gref, 1967; Klein et al, 1970) was unsuccessful.
A range expansion factor of 10 was used most of the time, although a factor of 4 provided ample amplification for recording peaks of a satisfactory height. In our laboratory the amplification x 10 proved free of trouble. The reproducibility of the described automated micromethod as judged by the mean coefficient of variation (1 9%) and the mean recovery (99 5 %) was comparable to the reproducibility reported for other automated methods (Kauppinen and Gref, 1967; Giovanniello et al, 1968; Klein et al, 1970; Yee and Zin, 1971) , and the ICSH recommended method (ICSH, 1972) . In addition there was a good correlation between serum iron values measured by the described automated micromethod and the ICSH recommended method. It appears to be the first time that a statistical evaluation of serum iron values measured by the ICSH method and by another method has been carried out. It is of particular interest that the method used for the comparison was an automated one. The statistical evaluation indicated that the method described, and indeed other automated methods, can be used not only for routine measurements of serum iron concentration, but also for more delicate tasks in general research and those imposed by the ICSH programme for standardization of iron measurements.
In our laboratory the presented automated micromethod for measuring serum iron has been also used for measuring TIBC. After transferrin in serum samples is saturated with ferric chloride and the excess iron removed by magnesium carbonate (Ramsay, 1957) 
